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AND DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To make it possible to make 
higher the gap burying power of the present dielectric 
thin film by a method wherein a first dielectric 
material layer is deposited on a substrate in a reaction 
chamber and the material layer is etched back using both 
steps of a chemical etchback and a physical etchback. " 

SOLUTION: In the case where the aspect ratio of metal 
wirings 252 and 254 is 1 to 2.0 or more and the distance 
between those metal wirings 252 and 254 is less than 
about 0.5 microns, a first dielectric layer 256 is 
deposited on a substrate in such a way as to cover the 
wirings 252 and 254. After a chemical etchback 
executed on the layer 256, a void 250 between the 
wirings 252 and 254 is exposed to form an acute and 
narrow exposed part 260. Moreover, a physical etchback 
is executed on the layer 256 to widen the width of the 
acute and narrow exposed part 260 and the exposed part 
260 is smoothed. Thereby, the gap burying power of the 
present first dielectric layer 256 can be made higher. 
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^gg^Pl 0-3 0 8 3 9 4 



fb^tfj^ 7.9- y 7RU%om$)x. y?-JlV7 7 

79 ^yt. £t^tr#as. 

m&m 2 ] m&m i <Dmm&.m±izm 2 <ommizm 
ftit*-r & 7. 7- v mm*, -v 7 79- y zr<o'& 
tm^txm&m 1 {ciB«cD^ri£ 0 

y^-M y 9 *7=- y 7"^^^ < ^Ulftjcr. y V * 7 9 
vrftS*rM#H 1 CSB«©*a. 

fclt 5 jg^ix-SYb^Wx. v9'* y ^^5^ y r^ii^ge^ 
v9-rtV7 79-y7'b.t:Sfr* T7^7 hifc*s2 
feO. 5 ? ^D>*^0^-^ y 7©gii<frftnJt£fC-f 3 

m&H 1 ckb-©*®. 

[m«J9 6] saga* 1 ©««<«■ * fb*wK:iv^-/t 

So 

II 1 {ci2«0*iSc, 

[W5RI18] huI3^ l©^S-f£JI#TEF Sft^— 7 
fc-T* F S GAftdtrflftftH 1 fcgB*©#». 

[flt#8 9] HuS3^2CD^«^SASFSG®ft^trlff 
5RJH2KIB«©;£t£. 

[flf&glO] Suf3SS2©g§S#Jl#USGjf ft^tr 
M$JI2£8ett©#ft. 

[9**9 1 1 ] S£±®M£ l/fettBSISMDM©^* 

y 7"fta«)3itr*tST-fe o T" x 
BulB^-V"vrft'>%<i:t>a5^e<}{c:ii«)atffe»(c % bu 

ffi»»bfc*HBi»©±C*-f Kft#-*-«jftl©KBtt 

Sftii^f 3*7^:7^ 
milB^b^^y^My^tiJ; UmilBJiW K 
B{cft&&&^gm^ftff2j&^;g>J:5fcj?u§3tfW KftB 
tUS-SSfeftC, miI3^lcDg|S«:Jlftfb^a<jtJiy^ 

SWf ft*^y* U >^tc J; D^JUft^y^My*?- 

Hui3gtBSflft3IKi$£S«>&tr«fc 5 

fifclRIBiB 1 ©® 2 ©KBttJBftJift-rs^T' v 

rt, ft^tr£i£. 

[M&S12] UMB^iry roMtfO. 5^*D>jy. 
TT\ S08B&JBffi*aO7'^'<^ bittf 2a±Tfe€>gf5R 
JK1 lKIB«<D*iS. 



[it*g 1 3 ] m*m 1 1 fcsa«<w5FSK,toT«s« 
[iii^js i 4 ] ®g±fc)i ftit«-rsfc«>©«f£azui 

(a) rtffi?niiia£4K±£B5tt{M#it«3ftSM l © 

( b ) rtgPT-<b^s<j^ ^ 9-^^779 v yRj^mm^ 
v9>^v779v ycomjj&i&m Lxmmmm^mifix- 

(c) immm iRTjm2<D&m&im?- j r>^iz{i£<gi£ 

tlx buIB^ 1 fflSVl 2 ©J&S^* Is^lzi&mXXRV 

(d) miBSEB®flM^ft|&91-«&»®3>b;jL— 
BlD^ifero^AftlBtt^S^yftWLTiiiK mi 

BB& 1 ©fl&S?-* Wtx hubB^2©5Q ! S5 l ^>-' < cSVh5 
IBtfJ^ftgBtifg^tifc^^AraVhD-^fcx 

stiiBn > ta- ^sffisi 5 -mmyo y=7 a#, 

itu I3S& 1 ©?■ -f > iz y d -t? 7s iS7 ft 51 A b T t 
mIIB§§m<*:Sft4l»-r « «t ^ t=1l([|B3tf^^fitcSSftfiiJfll 

mJl3^2©5 : ->>>'N-(c^y^^> h^ft^ALTHiJIB 

ft Yb^s<j tea: y^^yiz-rsidt huIb^^- 
ffimmwm ft t xy^w^tsi^t sut b#;* 

[W3KIM15] S5l33>t:i-^^{»3pj|grD^7 
huIB^ l©5 L -\'>^^{c^2©7'aHr^5tf^ftjj|A 

b t m mmrnfom ft ^seo t ? * «y z -t s «t ^ t gy 

13^ ^ttSEB ft UM f Z & 4 © 3 > t a - ^ — H©^ 
❖ ftjec*tyHI«Wl 4 £i3«6©SfMUI^Bo 
[Bl^ai6] fiylB^ l©5 L ^>nSVHul3^2©5 i 
-^>^*4 s |s]-5 i ^>/'?T-feSif5Ril 1 5{ci3«©St£5Q. 
S^Bc . 

>>'N-5D ! S^B©-gP^T-$)i.M'&:2>5 : --f V^N'T-fe 
5. milBStSMSSBA 5 , Sffift^ 1 ©5=-^ 2 

©^ +■ >;t i: ©F^-r-as^-r s t »©stsas^e ft h ic 

ra^-N HUBG-J > C3. — 7 w5 V KliE/Cvv Air, BUBO 

n«ffJf©lt«fttr|()lBStRftS)88SI 1 ©5 L v>^-*»e, 

dtrBIStiil 4{3|3©©«IK5ELaSg. 
[flt^JS 1 8 ] hUIB^ 2m»©^^ hu!3^ 1 ©SI 
«(*JBftft*Wt:3:y^<s'^-r5fc»K:» CF, ft**» 
5 ~ 1 0 0 sccm©jgjgT-^ 5 0—150 ^MmiiB^ 2 © 
»3*-*WtfcS&vr*J:$fc, H9S8^^1KSEBftfH 
2BJ^-Sif 3?Jg 1 7 Cffi«©StS«i3iSSB. 
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irn&m i 9 ] Hijie^ 3 ia«)CD^*s, mmm i <om 
j55~ioo sccmcommx-m 2 o o ~ 3 5 o »nm&& 

Bmztizmmnmti 1 , o. 5 3- * d >wt©s§&s;rv 

2. OU±(DTX^ MtSr^-rS^JllB^O^-V 
^$:SIKa<J{ca«)atrW*J« 1 5 £I3«©»1£$!Uliig 
B. 

[0 0 0 1] 

««■©*«*:» u mkbibchu {b^tt&v^ssj 

[0 0 0 2] 

#f*M©jfi»-t>*©fl!i©jif&fciB±:*- 

S&fetc, ^j|©n£4^JISJ£tt?«<&Stf&S. 

[0 0 0 3] Se-^Tv StrO-^l/^U^I/^SUfcJR^© 

s^£:fc«*s±g&x^>;/x©iott, cne.cD^i 

*)©T-$.5. d©«fc-5fcittt:7D-tr;*fct, fb^JMBiitt 
s£<^fc}: "CVD"fci¥«ti5 0 ft*©&CVD:7D-tr* 

CVD^bTH:, ^5X-7(£jiCVD (PECVD) 
7^X^CVD&m\±. iSJiifc (RF) a- 

££tt*1l©ffi^£j&£©fe»« {b*K*6tiecf fc» 
D-tr^tr^S^SStfiST-r-S. PECVD7DtX© 

[0004] *aw**?©«fir^iBtta:» c:*i&©** 

SMbSftTSfc. *©*AW*, JR«EIBtt-iafl?jK:» 

2^ri:(c-y-^Xtf^CC3&:s?SIiJ (b«U£A-7© 

t JR * £> Jfc? © 2 ^ cr t fc 2 fg tc & £> c £ * b 
T^4. 4-H©**^«JftX«Ttt» <83tSB©*§;*# 
0. 5S*o>©5frf, sEvWiO. 35^d>©I? 



[0 0 0 5] JR?©*S**«/ha!<bbTs DtttttKtfft 
®8&&jKA s iS<fc5i:> MftLT^S&jR^n©RIIH!i 

io-rso -ntt-i&JcTx^ hjt otitis. 
* htt©*MDCf*oT, **-r-5*e^e©^*s-a# 

;JW KA^ I^JBrt©l»i6^!BlfcrajSSix***;h.5&« 

[0 0 0 6] d©BBH© 1 o©tP*tttt, 7 9X« K— 

XbfcgHb&3SJBt£it*t-£££T-;fc3o CJiBu ? )V 
XammmX^X (FSG) Mt^^iifiSo 7**tt 
x.y?y?ffiX-&2>(DX\ 7\y^©K-tr>y{Cit)fi£ 

©ra«p©Jt*/* y*->^3b*fcJ:»K flffi©«±a$fc: 

[0007] ^ft v ymj2<^-mm<DB<i<Dmmm±s 3 x 
7<Dvm./x- v=3-nv>7 /vmya -t x & mr-r % 

e©±^*e^e&a5^-a«j5c±t*i-5 0 *c v 

y £X^ y X&SlfrbT, X>^y*"J >Wr>/7 
Tf*«Hfi«Jilc7';urf>XH:H«©3tfxfcf5^*-e-*. 
7Vi/=f>x^y * 'J «fc !?, ^©SS(c bT&ltfcf 

^UTBl?)B§$<o »Ifi!)iyfA^©J|7«> ^3X 

[0 0 0 8] 

b, 3R?©/j%sYbttjecattr©T, ffl^iciottt, ^ 
*iw±©4 s *y^aa*iB***a*n*. ^^t, 

[uuuaj 

[iSS£»ife-r3;fcto©3M9!] *^0^tt, efe^^ixfc^ 

+ » ?ia#i6*ftiiiifctt*i4«(itt s. &.mzti 
[ooio] *&w<djj&z-&. >^-r*a«± 
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[oo 1 1] -mmmmx^t, 2^r^7x^^^ 

1 ®KP*Ji*.^ * ^ > ^ U ^(D^jb^ 

[0012] giJ©»Mfc^S£^«T-tt, ?g 1 2 <D 

h^ai^-;^;i/V>>»j^— h (TEOS) £J;oT{£ 
*&**t*3i*SVh ya:h^^>^;i/2|-DS/^> (TE 
FS) fcctoTttJP&sns^yjRS^trffla^*?)^ 

tt. EB^yfbK* (CF, ) ^x^f t >h^^tT 
[0 0 13] **ffl©±8BSV^©flhCD|Qffi!BaK:ot^ 
[0 0 14] 

I. ftSft&CVDigS: 

©iosHisvKi2t:^-r. cne>cDEi«±cvD^g 

1 0©Si»BfBEITfcoTx ^©SIM 1 OCttRSft 

mstcfct, f t >A T i 1 5 aMf t >^ , l7-b >7 
U 1 5 bjPStt&ftTt^S. ^WSg 1 5 aMft 
Wti7-b>7'J15bfe, H3 2kWH4t^l!|j&HHia 

[0015)1110 fcliif^»1»v-*;i/ 

/jn.Tfflrh/.^ -fefHK ftt\\ X /-F il£ -itSr A4- — » * \ 

^X^l/l 2©¥£>fc (XttflbMcfiittatt©) SI 2 
atcEM£ft3„ "^X^l/BU T;$"©n— 5V >£V 

s. k (ia^-e-r) &o^\<D{&mfcM-?z> 

[0016] j£R*f;%;&v** >; T^tt, fiascos 



T-PJ^^^tJtHtgl 3a©g*?Ll 3 b (04 Jc^ 

ifttXo i»ji^^^*;uh* l l (®2 

K:^4 0t^t) £i!*K tiffany* 
£4 2ftB»K ^bT#tlt®ffil 3 a©?ll 3 bfcilo 

[0017] mmuxRzr** y r*^tt, k 

Kji-raiiutctfXtfcifS-^ > 8 £j®bT*I-&$|g9 £A 
oTrI£-£*u fn**>7=t»;i/Hl licii&ns. it 
m> ^-XD-fe^tf^©^-^^^ (i) XD-fe;* 

r) (ii) ttie^-f >*ia*3{f^©«Enfe.«i^-j- 

ft-CV>£„ *§#X#Xo^;*T-<£ffl;*ft.5tl£-fcju ft 

[0 0 18] UT^* 1 OTfffto*i*Jt*rn-b^B:, 

3MauSXo -texxfci: 7*7 X-^(Eit Xo -tr;*© fc* 

(i, ^fX^-tScHtKl 3 afc^x^;i/t©Ht:S*&tt 
*&b, 7Dt^^I^Sii8lt, IS13aM 
^.X <^ ;i/ ©53© ntiff^^^ £^££1- S (c 

ttx ffi-&»«aSRF«»tf*»), 3i» % 13. 5 6MH 
zfflJftRF/SIS (RF1) , 3 6 0KHz©(£il® (R 
F2) Jlffl^-^Wtl 5fc*A*ilfck*S« 

[0 0 19] ^XD-tr^cfJ, ^UiSS2 3AVJK»r^^ 
72 4§3ft)^-r*V>55 L ^>/ < f*^©Sg|5 1 5ai£t 
trXO-br^^>>-'11 0©^i$*sX^X'x'C < toTiD^ 

fttfrD-txftvnoii 5 azm^rffimztiT, 

■#-*&»t:fflv>6nsStfrtt» A£tt&tttt©flSU 1" 

fet)*.7k^— x©^^ u >^ 'J n— x 

*cv^SJS^BEf3©SSIAs*^{r{g^XO:#l^^n5. *' 

tzz.<Diim\cx^x, ®ia©»^ass©sts*SL-Cs 

R-^fe«-&{CXD-b^^^1-SRltett©feSs XD-fe 

^*^©»*tt^jEK«9avflb©JfSli*HA«-JB*|»Sii 
5. 

[0 0 2 0] «fci£«Sftfca»ofc;{f;*86*©»*» 
SBBLTV>3Stt©xn <^ HK*|J7^7 1 6S:®b 



• # 

(5) 



v Kl 6M7'JtA 1 7fc£-y-*WS©RfSjff2<H!|gl 5 

i:, PWB*-*W*»2 0©jgSBi:©racDB§{ra trio TBj 
£ftTV>5o 3 6 0° CDP3^«iT*i^— J&^D-y ht'J7 
4X 1 6;RtfXU:J-A 1 7fct, £x.,»>±lcXD-fe;*#X 

©J9-&«stft£i§fi£u ->^/N±{c^-^jK^«-ri. 

[0 0 2 1] tfXfct, m$L7>)i-A 1 7A»?>^7*';i- 
Al 7 ©*3t52:HSf5 2 l©T£»tft, ©^&& (07js-£ 
-f) T#tcSItf£ #*g§2 3£«$, JH?£&»r 

/VI/X2 4 (*ttttT£IS?-*W?3 1 5 afc-ttfc&o 
Tl-»S) y*T"74 Xforeline) flgjjvtt-T) 

[0 0 2 2] VMt.\j<\&.-7frX — *7b><D'*&7>*to\ 2 
©<7;tMS*#X-7*(platter)fct, WEt|5M>FW©2 
o© 7 JV # — > L T V ^ £> S ~> > 7* t 

7>fcfc'J^ $ >S:*jl£ * LT V> £ #© l5M>P3©#lK)U:fc$I £ 
flTliSo fc— ^©Sf^tt^X*.^ 1 2©;*^A 

[0 0 2 3] -mm\z^ =f-\yn=?>{-y7. 

T;i/^-ii>A^©«-^P,^f,nTV>5o Z(D£o%£C 

Sp©Zhao^{C fti3-Ztltz*mft a*f?I5,558, 717^K$ffl* 
(Cf3«^nTV^So ^5,558, 717^©^»tt, iSAT 
Kv^UT^UXttiCiag^tlT, 

[0 0 2 4] >>:ii^#D#..y hXl/-K £ 
■tot, ^VVMl O©0JJSe©}f A/KtHUP2 6^1 

fgK^x-j^ur-t^X'j l 2M^xau 7 h t:> 1 2 

btt'j7 h^StF^E-^3 2lZ£-oXft\&£tLZ> 0 X 
T7*;H2lt ^— *32 (01) iZX-oTtimtiLW 

•7X&mm?>hti— 7 2 0, #Xj£ti«UgB> ^d>; 
h;i/M;UX3 2, RFS2S4 4iuftft>^fiD t iS 
©iIlmtS™!i, ^ ✓ 1- " — /I' 5 -1 > 3 G \^oi^f-<jjff>irm 
mZtlX^Z) ^.L/t^fl^ttf^rA^V hD 
-5 3 4 (02) lC«toT$lJfflI$nTV«5o 3>hD- 

k;1/,k;u rs^f^ * ;i/f?©»iiS5C qJl&T-fe > X 'J 
fflffit^^U =»> hD-7 3 4©$iJffll©T, 
- f iz «t o x & m z tt 3 . 

[0 0 2 5] W±©§3i£tt£fcLT!&[8£Sfi<Ji:-rst> 
(OTSioT, $PJ3©®H£PB;£-f St>©£:^>&:£H5^ 
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glifc^o m^-f^o ba^nm (ECR) 77X7 
CVDM^ S§2&f££r5$RFiS®gX7XvCVD£S 
MS?©, ffe©CVD$?M£{£ffl-r5;rh*>T-§S. M 
(C, ^X^l/Wtgfh k— ^©t&ih RF;W- 
BU RFvw-igi^©fim#t/^e©fl!i©^g^, ±I2§? 
E©«^&^b#pJI6T-fe5o fi?Jx.«> $w»fc53£5 
>xt-£&u wnct^T^s, *^B^©JSSV 

*©«fc?&Jl£ff$^5#S8B3©;fri£ti:, ^©^B-^ 
^©X^XvS&jgg^^ti&v^ 

[0026] 11. Dism^v'f-Kvtmm. 
*ftw<Dmn<D&mt£&Mftmx\ ib^tsRv 

T\ .Sftv^wn 5 A^e.^yf 1 -/^ v^t < --\'>/^4 1 

L*>U ffe©HMff^T-{±, ««7r^7 
S^^^^f^X^^XOPS^Sr-f >tf-T5 L i— Xn 
-feX h l,xm-&fil® ! m : ? J r>^ftX9ZfT-?2>Z.tbX' 

[0 0 2 7] 0 5 0:, ^B^tCtSfb^WSV^S^ 
■>f^'y^7r!y XSrHfTT- # S x. y ?->^y ^ 3^ -\* 

4 1 SrCt^femBS^^^^y^^es©-^^©®? 

^fc> *ffitt^v ; x^;i/4 3(c«to•r^$t^Tv^3„ 

^nfc^-C, 'J 7 hi>U>y4 9A»5.'J7 h7>f >3tf 

4 5 tSi&AsfiA^ns. ^o — 4 7li, 'J7hi/'J> 
^4 9©^^3M{3,toT±rq)#(Cill!j^tiS. TfSj? 
©Jlfttt, •J7h7^fai-i'5 1i:^5';i'-^ 
7'J >^K:<tot^^tlSo U 7 hi'U >^"4 9J±, 
gg£lEH£-?-t-<n-4 7^|gt&b, i;7h70^f4 

5 £ 3 -o© qlSEJ&firg, ffetJ*> r^.^My^j s 
r (^iKj , r >)7 bj &miC&9}j-tZ 0 3o©-tr> 

itSVloo^^-^/ti?), eMS^^S^fi 
2.0 {4e-tr>-y{i, PSRltl^ex^'f h*W^±l;fe 
•So iJ 7 h7^f ai-* 5 1 It 'J i'-^XT - '; >^ 
fcttfC'J 7 N7^ >3tf5&m^-a-, 'J7h^'J>y4 9 

©±[pj#©ai&S:'<D-{ce^i>. 

[0 0 2 8] fb^WSV^lS^i-^^^^^oilTJi:^ 
i5>f/t-^f-tw'4 lT•^Tt)^^5RIt6^4* s ^:§^ , '© 

^fflltl^, !^gifl5x.>y7 4 -/^^^Xn-feXT-(i, ^ 
^tttfXSr^y-TVty^T-^W^ 1 (CzilALT, X/^ 
iJV^M^S. ^rStt^X*±^X7>fc«5 3 
Sr^-UTaJIA^nsCfc^qJteT, F/fS©BE7a (-«£!$ 
{C lmTorr ~7 0 OmTorr ) fCjg-T XO v 

fc^v r X^;i/4 3iC> RFH3S5 5A>e,RF^7- 
il&l-S. RF/W-t«t •?m?a s &*.C*>CJ!lQa£ft, 



(6) 
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CO 0 2 9] fb^^7S>\-y^XD*;*T-<±, ftSW 
J. * t y ^ i: |S]«CD#i£T X ^ Xv ;* ti 
^y^Ay^tt, it LTCF, te£*<D{b¥m8i 

T^SEESriOx^d £ &T-££o n>ha— 734 
tt, f + l 5 *»IWt*«^i:H«©*STx &JfflI 

[0 0 3 0] W±c^I3^iiit UTgftB^gWCDfc^CD^ 

[0031] 1 1 1 . fflgga<z>=>>t^— ^^jgi 

*S»*©*«0B«Ttt. 3*#tiU CVD3£M10£ 

[0 0 3 2] »*U^S6JBg«fc45t^r, ^fA3> 
M^-7(t >>n— K^-fX^ K^-f X C*^E»J 3 8) , 

7D-b^tit ^>X;u#- H3>tTi— * (s 
BC) , 7tP^ >7*^ h^-HM 

x— X#— KSetF^^T 1 ^^^— hD7^- K£ 

^3— D tf!7>X(Versa Modular Europeans (V 
ME) MtttotlS!), *©S»fc«fc-3Ttf-b\ 

So 1 6 If y hr-j';UM2 4 If y h7 

VME^fccfcoTSto&tlTt* 

So 

[0 0 3 3] vXtA3> hD»73 4(aoT, CV 



c>S<> ^fA3>hD-7li^TAn>hu-;i/v 
8 >if a d ^mt&teizftmztn: =3 

ttA-Kr^^^K7-f7T^S^ ftecDfl^OD*)CDT- 
*oTt>«k^. 3 >tf a-^ 7D^v Alt — ffl©^ 
ft$A/TJ#*K *©-tt©A«H\ «f£CDXD-tr*CD* 
^ ^ >X, #X<Dii£\ 7^>MjE, ^Wtfiffi^ R 

J8^s*><z>T-fe£o #I*tf7D ^ tr^-f x^x 

T^S&<2^<£>ffe<£>:3 >bf jl — ^XDX^Afc, n > h 

10 0 3 4] Hec^-rjzac, gfflst3>ho-7 

3 4t©^>^-7x-^lt CRT^-^5 0aW 
7-f h^>5 0btCc):oTS$hSe £<Z>IS6tt lJSJLt 

Ml OS^fyX^A^-^£DBS0T-$>So #*LV*||K 

l±*^u— $m\z$ U — >;i/— ASfcffiOft'W'&tu ffe 

*tt1f« If XttflS#/?! CI©««C« t) fjlt 6 hT ^ 
So WE = * 5 0 attHllSfc:Hbfit*£«iR*- ^ 
>T r-'OS 0 b(i loCD^^pJtgT-feSo 7^f^>5 
0bttCRTr-f^7l/-ft«totJ8t6>n3fe*S^> 

©ifcSHtas^-f nr>*"T?»ta-i-a. 4«s©a^ffix 

x x i/ <{ mmm t ©n-ea«-e * & ci t #»b* n s . 
5 0 bfc*D*Tffifli-r*;: 

[0 0 3 5] K&*t*2lifj.^^>y-r*^D-b^H: % 

=/> hD-73 4T^«nS3>lfi^7*D^7A 

XD^^ h*fflV^THffi*ix»4. n>tfj-— ^XDi7 
7A3-h'(t 68000:7* >XUS!g, C, C + +, 
X*;K 7*— h5>XI±ffeCD*<Z)*CDfie*©if©3>. 
If^-^^Si?) qJtfeXDXv * >XSf5tC < toT*>*^ 
fLSCIt^T-^So 7D^7A3-KkLTIt ^— CD 
7 7" -T 7 "7" 1* /I/ A J j c* i i ~C 4z> u x v£.2£.uj 

> tf mm RinattTjiafbxtt* b 7* 

tbfc3>;H73-Fli»;C, nww^Sii&^-f 
> K^X (Sfffl) 7-f77'j;i/-^>(Z)*7^x*h3 



(7) &m¥l 0-3 0 8 3 9 4 



[0 036] S7ttx »S©SI«0BJBt«6ofc, 
A3>hD-;i/V7h^x7, a>l^jL— ^7d^7A 

So C R T€=* CS^snfc^ = a-Xtt 

(i) mMcDro-trJX^W^ (i i) ijfS©:rn 

Witt, rD-b^^aXfiJffiSrfjSEMx iBJK* EE 
±K RF^!7-l/^;i/Mtf^RFia«CDfiJB«»S?CD^ 

[0 0 3 7] ru-b^^^-^-TSff^-^ y^rA3 

[0 0 3 8] 7£HzXis-tr>W7)V— 7->7 5HU 
-try bft^D-b^JitR^^— ^->7 3*&tt*iLtr& 

»fcx ^tt&ro^^^^>7^CD»JfflIf«f^CDfc»fc6D^ 

<r>**^l/-?>7 5CJ:ots miRZtltzT'V'teX 
<Ds\y->y ^^fT v 7*uj '"v — rS a^c'v ^o (i) 

D**^* Wt©ffifflnJt&K (availability)^^— ^ 



$:^tfffe©Sa$) £ 7 7 * * £%j«-r « <fc -5 tci&tt^ti 
[0 0 3 9] S/-*x>^7;i/-f>7 5^ 

^x>^7;i/-?>7 5 

t§o ?t >Mf iif ?;i/-?> 7 7 a - c tt, jfi&£> 
*s—#=->W7)l'— ^>7 5££oT 

^>7 7 att7D-fe^+>^ 1 SftCD^W^jft 
tfC V D 7D Hr^OfSf^SSJW-rs 7d ^7 A H £ 
wtggit:77i/— ^>7 7 clij:-/?vw ^ 
^ * > / *4l <e>^ y ^/ * y ^ :/ u -fe xj«f^ fe»J»f * ^ 

£"J3Pit:7;i/-^>8 3, E*»J»1t^»-?->8 5. b 
>90^5o ^H#li> l SStfiyf 

*>^»Hlf:/;i/— ?-'>7 7 art^tt7 7 c«U *fr* 

if ^ > SJWiW C * tr ¥ j. -^-T « ^XttD? I^m 
fo ^-^ W^gSltr;!/— ?->7 7 aSiV^I±7 7 ctt^ 

jl-;u-TSo ii^x ftWW^-f>7 7asE 

[0 0 4 0] flrS©^+>^^**fi*1t^U— ?->ftH 
7*#fi3LTlft0^-rSo «RCft«ft»*^l/— 0 
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(c^jift^JiT-fe*) £ 

fcTfcf&tu ^(D'&^X^jll 2tt^-v>^rt7?f3r3 

h^cHn^DW-fev w^*— 

[0 0 4 1 ] rD-b^if^»J«l1f^;b— ^>8 3 tt, 7 

St5o :TD**;tf;*IM»tf;/;i,— 3fcfc, g3:J£ 

Sfc»fcH«a*3> hn-^CDgSfi$:^>^ii^ (ra 
mp up/down) f4o ^D-t?^^©J©1t ^-^> 8 3 

> / *mmv mm<D a* mm tutsro 

mmmv-yjv-^>s 3 0u vsmw-t. 

»0«UT(i)*aBftK*»*n> ho — ^fcSfflU*:: 
(ii)ScSi!3ffi$r, ft>Mfltf7;b-f>7 7a 
^^§ttmofcp/fS^*r^^gi:lt«-r^c:^s (iii) 

[0 0 4 2] :7D-fe fiiStt^n-b^if^* 

FCTJM^KVP-k.. > Jfcs /I- J J- -r AW t_L a , , * *i_.t a— . . . .. 

-5=->8 3li, a"J •i;A^©^tJbb^$r>'N'^7(bubbl 
erjT-fe rt©ttttffiB4feKlca LTSS&T 5*^ 

A f § * v d tr <fc 5 k »a $ i > 3 T* 5 -5 o 

•bXXXfflMy-7)l>— 3tt»ttil,:tf*©ilMu 7< 



M»tf7;i/-*->8 3fc:*ys;aEtii 0 Htc % rDt^^j 

ft. jfc SI ic 3» * -fe * r -5 - tc J; o T ft S tz © * ^ v 7 

[0 0 4 3] E.ljfflWy-7;\'-^>8 5HU ftwtffl 
©;*;£ £ di:fc «fc ot, Wtl 5 rt©E 

m«fe^irWt©>;*araa«fiUBEBi 15©^ 

i'fcbTS^nS. £E^$iJ»-y-7 r ;U-f L >8 5(i, ^ 
4:ifc«U PID (Jtflk ttft-B«BE* 

^^>^*1 5 SHfa©E*t:W«-r *»«©*** tft 
[0 0 4 4] t-^^JfflI-y-^;i/-^>8 7tt, £^20 

TDfOftB^nv B«fittXtt»«tt©fflfiE/^-j«— i'ftS 

2 (cEB^nfc^S^©«£EtB7j d i: {c i ^ 

JSJix IBttiftlVft©^f «SA&a£«£E^&M^S 

X(i4ifc©#liJC(a fourth order polyno 
■ial)£.ffl^Tige&iW-r3dfct;:«fcoTf#S>ftS. 

«<tt*niLe.lxs*8IE©5>r««€»^k:ftij»-rs, 

[0045] ^XTiwtf^-^^gott, 
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5RFJii£&©<gJl!i£&£-te<.y htSt*!)©7 , Dy7A 
P— K£^A,-t-V>3. ^y^ny 2 il 

•5i§-&, X5Xv{fHJp-t>-X;i/— ?->9 Oti, x«»^» 

^ X-^WW* X;u— ^ > 9 0 
>7 7 aH ioTt^trai^nnSo 
[0 0 4 6] IV. 4h¥tt)RTJty>imttI^v 

m-r z~F sg mcDMW. 

SB-CJ&tfSft 2^r 

y X^y^>^XD-feX£il#:-f -5&©T-&£. C©«fc 

rsa^ffi^Si^fiE-rSifciJ-CSS. 0*>U — SB© 
ffljt R«&«i»©:rX'<» hifc#2JW±T? 

St), MS?- MHKDEtttf 0 . 5^d>WT©J;^ 

sR^ii*. cft&©flijfc-efcJ\ B*5-f >±t««(Mi 
£if«Lfc&, &K-Sfft©Mfc:#'f 

[0 04 7] *»flB<D»«agaS}B3l8Ttt, «*DOflS* 

v*77,=rv Xfc^tr 2^ry v^rt y V is—>r > 

^ -j yw&kfc&ifijx. vi-yyT.T-v yzmm-rzz. t. 

{r>x#, <b&tfi]RVVmtbx- y?-'* '^^fv7' 

[0 0 4 8] *«IBS»R-r*fc»lC, £©Bfc*Silfc 

^v+rtv ^>x£, h , ;ih + i'7;i/*Di'7 
> (TEFS) Sr^— Xh-TSF SGJi©^M(CB3Jib 

JlOiy^My^tcpi^ft-f, flb©F SGJl-^-efflffe 
©g§S&Jf©i£ttKH8LT4K ffiffl-TSCh^T-t 

[0 0 4 9] *»B§fcf*oT«ftfc¥+v:/«&*ffi2i 

£Dy£jBfr£&Jcy?-*wsi 5rttD-HSftt, ^ 
r^i'M 2±tll$nii (08, ^ff720 

o) o frizzy* KtmmGLWi 4iz&mztiz> (x 

rv72 0 5) . filttlHTf, ->:c/M4#yl*M»r?' 
=^;H**»6tt 1 8 0~2 8 0milgtilTEB;*il5. 



1 *^^>**j 2 3 Omil 8tLTg2B;*ii5,> 
[0 0 5 0] £:cs>flqKD£BB3*ifefts *i;\SO! 
^^*;Hitt3 5 0-5 0 0 a C©&K£-TrtDft$ti* 

AJtiS (Xt 1 *?^ 1 05^ry72 1 5) „ 

7?*8&lsTCDTEFS. S&®i;LT©T 

eof, aviei±o»«©3tfx«ft#trs*«-efes 

[0 0 5 1] O, ©J£©K4EXI£RI4B©S»KS[B:, #) 1 

1 0 0~ 1 3 0 0sccm©MgfKtS3 L i'>M|*|tCi£A£ 

mm^^^x^t^tix, •> a& £©*««*■ 

-^'jT^/Xii^-rS. TEOS©tt4f#"t©ft*tttt 

1 0 0~ 1 0 0 Omgm $?J§fcS£ffll;tiRj 5 0 0~ 
6 0 Omgm T-feSo TEFStSSt-tiftftt-J&S. * 
<Dm&t#^(Dffigi&1fa5 0 0~ 1 5 0 Omgm X'&*). & 
Mteffi,m&m9 0 0~ 1 0 0 Omgm TEOS5 
VTEFS^ffl, *Ub**lfc8k ^4 6 0-660 
sccm©itjgT-^A^nS's , J -i7A^+ 'J 

[0 0 5 2] £jfo^v>M©if$3~7torr©jWKBE2; 

*#£ii5 (H8 % Xr->72 2 0) „ ttsift^K^L/ 
m-XttiB-&««dRRFm*S«V^Tx 75 X^ 
#JKf££il3 Ur^72 2 5) „ &fl&£flU£8-C 
tt, iB6««»RF««*»«!ffl**i, £©Si®fcfci^/»?£ 
»#8J4 0 0'~5 0 0WT? 1 3. 56MHz (*$0. 5 
5 ~ 0 . 6 9W/cm' ©S*J&«) > » Vftffl*8c** 
if$ 8 0 ~ 1 8 0 WTtt 350KHZ (^0. 11~0. 
3 4W/cm' ©S^mS) T-fii6^tiSo 
[0 0 5 3] **W©*tt©»a«:*WI5JB-CH:, JUIT 
©XD-trj^/^^— ^tfct, TEFS^-7j;t 
SFSGC^lW^^ltK^ix?) (0 8, ^r.!/72 3 
0) o t>x.*\tt* Jtf^d«T=^H**'6«l2 3 Omil 
6!LTEB£ft-5Ci:* s M3;U^o fr^/flBWfceiB 

-i^xsv^x^i/fctm 4 o*c©iaje(c 

iD^^tl, 5 L -^>Mf«3©JE*{i^5torr{c:$f^$nSo 

0 2 ViST.aWl.'V—ftn'Vfrbtol 1 8 OsccmOiijKf 
fi*6^-*'>/^rtCi9Aaf'n*. TEOSMTEFStt 
•til-en 5 5 Omgm M9 6 Omgm T-«W#iCSitA^ 
il. S.'ftSil^^, *SJ5 6 0scca©ilST-^A$ilS^ 

^«ift»RFfliai&ffifflUT^XV3yjgj«$n4. s 

«W4 5 0Wfl3. 5 6MHz ($*) 
0. 6 lW/cm 2 (DMiimm) X\ &m$i8imt)l 3 
0Wt-J!)3 5 0KHz (|$0. 1 7W/cm ! ©1M 
S) T-KKi^ivS. 
[0 0 5 4] *£lft£ffi£#&©8'J©ffa&%lK^!B-e 
tt, TEFS^-^tfSFSGCSlffli^ ±§B 
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S&So -Tfefc-fev , >^^V^5 :: ^^;i/^jKj4 0 o°c 
©fflfitiPttSixa^ TEFSW9 0 Omgm CDSSfi 

•e*it#K:atASii«^ isttfinsft#n2oow 

7JJB3 5 0KHZ (WO. 2 7 W/c m» <DS*j8&K) 

[0 0 5 5] 09 (A) it tt*.(£&aStt2 5 2#tf 
2 5 4©7^bit* s 2. 0JW±-e*&, A«E«2 
5 2#tf2 5 4m®J@B«W0. 5^^D>*fiScD®^ 

Q<Dm%mffimffimT-&2> ms%2 5 6) « 

T»K2 5 64 s xy^^^Jh, &fc:«HR2 5 6©± 
ICffe 20TEF Sil#if 8f£*i£o 
[0 0 5 6] ^ICD^^ry^CDJ-^^try^^D-b^T? 
fcfc, CF< Xttl^tRC^^^vy^tffi^A'W^l 
5^tt»Jf@CD^iv5 L >' s J^^5 : -^>^*4 ltz3|A£ft N T 
E F S ii-J- £ F S GCDgl 1 <E>/f #{b*fi<Jk::n y 

^My^tu ^ntctoT^ k 2 5 o^sui^n 

^fflTTSJ?5^- J V'>v^A i ?>^^5 : ->'^^^^ : -^>>' s t4 1£ 
^i^hSo CF 4 ti\ i^j 5 — 1 0 0 sccmOiSJKTtt 5 
0-15 OfMffl, x^^My^^WM 
S^t^liU^ S^SSlXttCF, «\ i^5 0sc 
ems, =-y7-/*y&3 L *>; i tlzmX£ 
ft£ 0 :c.y^M*4^* W*<DEE*tt5 0— 1 5 OmTor 
r^SJK, RF*«HU 6 0 0 - 7 0 

OWtfti 3. 56MHz («5 3. 29-4. 11W/ 
cm2 CD»*«gfi) T-ffi»**i5^i:Asa*U<^ 
^>4^gfctif$4 0 0 0-6 0 0 0*>^hD-V 
min Ll^o 

[0 0 5 7] 09 (B) HU » 1 OKmttJI 2 5 6 fcfb 
^W^^^^^^SSIfTb&«©C(3DJi2 5 6fg^flO!B 
BffflHtffeS. 09 (B) *6^*S«t'5fcx fb^Wx: 
7fM7^7r^7CJ:!), &JBE*RPa©#>f K 2 5. 0 
#StB£*ifco b*L*ttl»2 6 0CDaEWJ45fe«T» 

[0 0 5 8] §9 (C) It S§S{*Ji2 5 6 
w^S^^ y *• y *7.=~- y ?**fzVi ar ti?z'i£<D z <D!S 
2 5 6©1BSfflJ®«faiaT-*5 0 09 (C) 

Yb^W^^^ty^^^^^CDftTftiafltjjiiy 
^^^^^^^^^HfT^tt^i: (08. 7x7724 
0) \ <b*W^y^^*y^^^ryrTJBJ«*ixfc5fc«-e 
»^»Uiffl2 6 0©Hasj£#!K ^o¥?fYb£ft£(D 
T% **JT**5o SmS15 2 6 0CD«ISU©H#j£*s&, ¥■ 



[0 0 5 9] *vw*ij>y£|ji;at, &gE*§UD«± 
^^^^y^^7 1 !y7 p ^.lt-ett»«fl9T-3B:t^ *fc. <fb 

H?*<fc t»i^x^^>yiigT% Jt«tJB*3i^^->^-r 
So $£^T, ^SSWb^ODi^^rcDrDHr^Sr^tfaiy 

S6oTdCD275 1 7> r Ji75 L >'^7^i£CzJ: 5. ^CD^CD 

^^^atit^Tx six*. — nit. ft* 

[0 0 6 0] tll^x 7? ^ i^7r ^ T)V^> 
-Any* U >^C<fcoT«fiR£il» ^©ffeCD^ 

T)U3>i±^ #<j5 — 1 0 0 sccm©j*KTW 2 0 0 — 
3 5 OmS, Rfo?-*>siXtt^<y3 L /iy4r?-*>/*lz 
iAt^e 7Vb:J>Bu ft 5 0 sccmCDS&KT-&J 2 7 29 

ra, x^^A'^^^tv^'^SA^ns^^^sjb 

^W^fDEE^ttS- 5 OmTorr ©H#a£ b< N R 

Ftut xnsaK#fi3 o 0-4 o owx-m 3. 5 

6MH2 64-2. 19W/cm2 ©fM 

ft) TK»Sft»^i:#a*L<^ ^v^>^«Ktt« 
150 — 300^->47*7 ho — A/min#M£ LV^o 
[0 0 6 1 ] tlMx>^;^^7T^7^T?ni. 

5) % SiBSP^Sii*^ «Btf¥Sfb^nSo Jiy^ 
/ 1 y 4? 7 x ^ r i) 5 g U f@ CD 7 ^- y t y 47 ^ ^ > ; \- T- SI fr £ 

ft>M^»$iiSo CCD^2(D®{±, FSG1 % K 

—?2tiT^&\<>mstmir?x (usg) xii-e© 

E F S 1 1 5 F S QURtf Si L^ 0 ClfLtt, 

^ w >t.rTEF? A? I ^ ^- — »t . -ftho 
<b*«RjBS«fflbfc»d©»K<t!), ltifc^^7 

^aE«ffl©*.^yr©!6 2©Jlfc:<l:S^«cSii 
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[00621 11 (ommzr v -rtm^mm^ 
t © m t use £ ft a f b & y^s 7" d -tr x <D M » a: , 

7*D -tr X #£S £ li t) ft 5 T- 2& 5 o o 
[0 0 6 3] 

[#gBJ3©S&lil] 01Ott, **W©*aCtt-3T**ly 

11 ©gj§liteit«Jf 0 0(D±.IZB 

f££ftT^2><, Jf 3 0 lit, ±>£©}fjg&;£i££!£^T 
ff^sSftT, ^©*£, ±m<Dj;&X-it¥$)RTfV8mGf]lz 
^■v^^^^^ftfctCT-feSo 0£^;-ra»), 12© 
RttttA 3 0 3tt, ftBEIglHQSttS&arjllttKSti) 
&2:ftT, SiBtfspiUb^ftT^So 

[0 0 6 4] si ui, ita*^ * «Dmzm < 

rt$:^tr, 4*5r*;/;7'D-lr;*£{£ffl 

M¥KT-feSo dft*>£BJ3 ^HEJ^©H 
(Z'J\£V-v;iW K 3 0 5#£;e#:£bTV>S„ .Tftli, 0 
1 l0Slfti#, 2. 0©7>^* MUWO. 4 5 

IliCtoT^ tf-f K3 0 5fcJ3fr5Hl/h;*V">© 
T% ^©^^W^Bfe^S^iifeSo ^©.fc-p&igllr 
£li, F#5fe£Kjl«>ii£ftfc<Tfc, gfSfWI© 
**y:7j£&^t&;kli3£#T- <&£>«> fflfCtot 
li, #4 H3 0 5*5Z±lZMlZ)&tsZt&m&.2i1x2 l m 

^©«to«;®^ si i K^-r/i fcjfcjEK-rs 
©t^ffl tfe i Bwfb^&stfiMa^ » * * 7d 

-fe^x-li* < , :t * * v zr-zmmmnib^X} 
mftym&lx- v 3->^v $ 7u -tex £ ffiffl t Z> Z. t iz X r> 

t, 01 icomm<*.m(D* j rv7'&&fr&L±>*miz&m 

JCJioT, 0. 5 ^ * D >frffi<D$m&V 2 . o, at 

e»<3. oxi± j eftw±©^x^^ hito^yraa 

[0 06 5] il2fe, 11 1 fc*-r*R*»jSW-4fc 
#>tC&/H bfe 4 X5r y -tr* bT^fiE bfcgl 

6 s , 0 1 2 ic^-r^mst-ii^ * ymv o. 8?^ 

D>, TX^Mttfl. 6T-fi5M> 011£liH 
fcS. 01 2£#fis-T£i:, &JSE$a©ffflK5tW K#?£ 



li, l[Hl©^b^^ , y?->''?>v^SU t 10©®)Sfi«J3iiy^ 
^ * * £#ir 7d -t ^ {c <fc o T£&JHtfjt:«»ji * ft £ © 
t-, 01 2©^m/l©&fRl$&^>:>:7'g&^©fc«> 

[0 0 66] 01 3&tf0 1 4 li, *^5H^©^iJ3S$r§|j- 
rtcff^^ftfcaSmJf £^^$t¥HT-fc£o 01 

3x^01 4<Dmm&.m&mmt<titz'&. i hic^sis 

X-$>Zo l^^^-^Sidt:, 0 1 3©^HiSi^ra©^ 
+ ^71M7^^^ Mtli, 01 l©Jg^h|5jbt?fc 
2>*s, 01 3©S§«^etcli, ^^©ffllc.t*)^:^ 

^•#4 K3 1 5*sfeSo ^■mm<D^mi l z^xB 

BEbfc01 2©S§«^j§{cli, ^JSE^©raic#^ K*s 
«8V>#, *«B3«Z)*Jli4Stt-rtRI— (*t^7i 

(D±\zm^ixtz. 01 4©sis^«{rii, &mmm(z> 

mizm K3 2 5*s$>i)o BIC^^ H3 2 5 liit!gtfi<J* 

[0 0 6 7] ±iE©TEFS^©«^*^#AMS 
{CO^T©&ffili:£T, 7^7^ Kv5 i 'J7';i/Xt±-C-§a 
ig^ftfc2 0 Omm-S'^fflOiEifiAog&jCDx 

t:av^■r^3 1» , ^ <>^a- v y<Dij^mxmm.iz 

-3^T©gfc{Ili, ffikKTy^sf Y^y^)T)VXnX'^ 
jg^ftfe2 0 Omm^^Nffl©^-^ I I^^vy^^-^ 
>>'^IC«^^TV^S. ffe©P«— *T*^ig^ftfcftfe©gfi© 
T\ W^ttffl Ufe»^ ^#A«SfiM^^^fe b 
ftftV>. t^oT, ±I3©7d-feXT*?UI3bfe/'^^— ^ 

ii, *»tis«-r5Si^wtiJss^&T-ii5&:vN. mm 

#li, flb®flj**a % ft^v^^-^Mift^ 
ffl^-SCfc^T-tS. ±©iexEli^J^T*fco 
T, ^<fef!g^-rs*)©T-li^V>o #%S^iJi:.bT, m 
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